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Background and Motivation:
Shrinking Resources for an Expanding Population

How do we “harvest” current research
and integrate results.
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Solving Cross-Cutting PROBLEMS
in GeoScience
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Cross-Cutting CHALLENGES

Flow Evolution




Research APPROACH
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History of SECUREarth
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George Hornberger and Pat Dehmer

Office of Science

Bo Bodvarsson

Earth Sciences Division Director, LBNL
Russ Hertzog

Subsurface Science Initiative Director, INEEL
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SECUREarth Overview

Overview of the
SECUREarth Initiative

Fred Hoffman
Vice President, International and Deepwater Exploration

It Was Not a Lack of Stones
That Ended the Stone Age

Franklin W. Schwartz
Ohio Eminent Scholar in Hydrogeology, The Ohio State University

Organizing for Innovation In
Geoscience Research

Frederick Colwell
Researcher, INEEL

Ernest Majer, LBNL

Elements of Successful
Geoscience Research
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Feedback from Various
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Key Results of NRC Workshop

“Diverse problems
have similar solutions” “isolate or produce”




Lack of Predictive Capability:
Examples




TOUGH2 Simulations for the Frio Brine
Pilot for CO, Sequestration
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arison of Field Data and Predicted Results
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Modeled Tracer Pulse
5 days - 5.5 m thick sand

0.01 0015 0.02

2.5 day later arrival for thicker sand




Modeled CO, plume

5 days - 5.5 m thick sand

L
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5 days - 7.5 m thick sand

0.2 day later arrival for thicker sand




Conclusions of CO, Experiment




Scientific Thrusts

Develop fundamental understanding of crosscutting,
complex, coupled processes that will permit imaging and
manipulation of the subsurface for improved resource
management.

« Sustainable resource development (water, fossil fuels,
CO, Sequestration, Geothermal)

 Environmental remediation
« Safe nuclear waste disposal

Build on Current Research, Not Replace

Multi-disciplinary

Cross-cutting DOE Geosclences Initiatives

Cross-cutting
User Focused
Science Driven

Integrated Across
Theory and
Practice




What Do We Need To Do Now?

Need buy in and support by entire
Geosciences community!




Developing a research framework necessary to meet
National energy supply and environmental quality requirements of
the 215t Century.

Existing, Complementary Components:

Field Study Sites:

d | DOE NABIR Field Research Centers
> A e DOE Yucca Mountain Repository
Rya#~ Research NSF CUAHSI Observatories
DOE ARM Research Stations
iNni h USDA Remote Sensing Sites
Trammg & Outreac NSF Deep Underground Sci. & Eng. Labs
DOE Stars! Program : : .
NSF Education and Outreach CO2 Frio Formation Geo-Seg Site
Universities USGS NAQUA and NRP Sites

DOD Serdp NETTS
EPA Star Program
USGS Learning Web _ e
- Computation & ]
Facilities Visualization Synthesis
DOE Synchrotrons DOE Advanced Scientific National Laboratories

EMSL
G:TL
BES Nanoscale Science facilities P

Computing Universities

i JGI
Private Industry :
etroleum Industry NSF CUAHSI Synthesis

NASA Water Agencies
Industry
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Future of SECUREarth




Discussion Questions
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Hanford Uranium Plume
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Remediation Results to 1995

Groundwater Near 300 Area Process Trenches (399-1-17A)
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Rebound After Remediation Stopped

Groundwater Near 300 Area Process Trenches (399-1-17A)
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Critical Unknown and Lack of Data




Implementation of SECURE Earth
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